Little work has been done on the food and feed ing habits of rose bitterling (Rhodeus ocellatus ocellatus) although some remarks are available from scattered studies on general information about this species. As a continuation of the re search on rose bitterling population in the Shin Tone River, the food composition, the seasonal feeding habits and the planktonic organisms in the river were studied.
Materials and Methods
A total of 728 fish collected from February to November in 1980 were examined for their gut contents.
Whole gut was dissected out of the fish and opened by gently teasing it under a low power binocular microscope. The contents were picked out on a microscopic slide, flooded with distilled water and examined.
Each organism was identified up to the genus level and its presence or absence recorded.
The monthly occurrence of each item is expressed as a percentage of the total frequency occurrence of items in all the guts ex amined in the monthly sample.
Larval fish measuring from 8-10mm in length were collected on June 30th, 1981 and their gut contents were also examined in a similar way to determine if their feeding habits differed from the adult fish.
During September 24th-25th fish samples were collected at hourly intrevals over a 24-h period to determine if a diurnal change in its feeding activities takes place.
In During most of the year the food composition was made up mainly of diatoms but varied con siderably due to the variation in percentage of other items in the gut, mainly that of crustaceans and flagellates ( Fig. 1 and Table 1 ). This varia tion in diatoms was 18-62% from February to September while in October and November it was 82-88%.
Crustaceans also showed large varia tion in their monthly percentage composition. For example the composition of crustaceans was 56% in April and 4% in July, while very few or no crustaceans appeared in the composition in winter. The percentage composition of green algae was high (12-25%) from February to July and low (2-9%) from August to November.
Feeding Habit of Larval Fish
Twenty larval fish collected on June 30th, 1981 had their gut contents examined and the percentage occurrence of organisms in the gut examined is shown in Table 2 . Diatoms and green algae were the most common organisms observed, Navicula sp. and Melosira sp. being the most common diatoms. Crustaceans were represented by Daphnia sp. and Brachionus species. Euglena sp. was found in all the guts examined, however, these organisms remained whole and retained their pigments throughout the gut to the anus in both larval and adult fish guts and thus are not con sidered to constitute a food item of neither the 712 SOLOMON, SHIMIZU, and NOSE From this it is assumed that the fish is a day-active feeder that uses visual cues for food detection. From analysis of the data on the fish catch during the same period it was found that the catches were higher during the daytime, and the nighttime catches were very low or nil until dawn when the fish catch started to increase.
Plankton Composition in The Shin Tone River
Monthly calculated densities of plankton in the river expressed as number of organisms per liter are shown in Table 3 . Diatoms, crustaceans, green algae and flagellates show high densities and large number of species in the environment. The most frequently observed rotifer was Brachionus sp., and that of blue green algae was Microcystis species. The most dominant diatoms were Melosira sp. and Synedra species. Cyclops sp., and Nauplius followed by Daphnia sp. were the most dominant crustaceans. The most frequently o bserved green algae were Spaerocystis sp. and Stigeoclonium species, while Vorticella sp., Eudorina s p. and Ceratium sp. were the most common fl agellates.
The seasonal percentage composition of the major groups of plankton in the river are shown in Fig. 1(b) . Diatoms make the highest per centage composition during most of the year, followed by crustaceans and green algae. The number of species in each of the plankton groups decreases in October and November (Table 3) and their densities (except for flagellates) also drops drastically from September onwards.
The compositions of the gut contents and that of the environment show some similarities in general (Figs. la&b) , and it is not clear whether or not the fish show preference for any particular type of food organism.
Discussion
Although the gut content of rose bitterling con sisted mostly of diatoms, crustaceans, and green algae, most of the gut samples examined also contained unidentifiable matters that are assumed to be organic materials which are detritus in nature. It is probable that this might be used by the fish as a food source and thus the fish may be classified as an omnivore. Very little information is availa ble on the feeding habits of other similar fish groups. For a comparison the following brief remarks of OKADA1) on some of the species might be useful. Biwatanago or Itasempara (Acheilognathus longipinnis Regan)-omnivorous; Kanehira (A. rhombeus Temminck et Schlegel)-omnivorous; Aburabote (A. lanceolates Temminck et Schlegel)-feeds on crustaceans, worms and aquatic insects; Zenitanago (Pseudoperilampus types Bleeker)-omnivorous feeding mainly on microorganisms and organic matters. From this information, it can be seen that most of these minnows feed on a mixed diet of phytoplankton, zooplankton and detritus materials.
The contents of several fish guts were examined by segments and it was found that all the phyto flagellates, for example, Euglena sp., and Eudorina sp., had remained whole and that pigmentation was retained all through the gut to the anus. SPATARU2) working on the silver carp, Hypophthal -michthys molitrix (Val), and other workers have also reported similar observations on phyto flagellates in the guts of the silver carp and other fish species. From these observations and infor mations it is concluded that these phytoflagellate species do not constitute the food components of the fish. It can be said that there is no drastic change in the composition of the diet as the fish grow. Large sized crustaceans are found to be more common both in number of species and density in non-larval fish. This may be an expression of increase in the maximum size of the organisms eaten as the fish grow. ALLEN3) has shown that perch would require to eat very large amounts of small crustaceans if they did not change their diet as they grew. Unlike perch which grow to a large size, rose bitterling never grow so large as to need to change their diet from those organisms that can be eaten by the smallest fish.
The seasonal feeding activity of the fish was determined by recording the presence and absence of empty guts in the monthly fish samples. The results found by this method did not reveal any particular trend. For example, the percentage of empty guts in the monthly samples did not show any clear difference between summer and winter season where difference in feeding activity is anticipated. It is only in March 1981 that a significantly higher percentage of empty guts (25.4%) was observed while there was no particular trend in the other months. On the other hand, of the 10 to 15 larval fish examined monthly in 1981 no empty guts were found. This observa tion might suggest larval fish to be feeding more frequently than the larger ones during most of the year.
The gut contents were examined by recording the number of the guts containing food. The advantage of this method is that it is quick and requires the minimum of apparatus4) and it pro vides a somewhat crude qualitative picture of the food spectrum.5) Attempts to quantitatively measure gut contents was found to result in large errors due to the small size of the gut. Therefore, only the qualitative aspects of the food organisms in the gut could be determined, thus resulting in obvious limitations to the use of this information. The use of the occurrence method does not reveal some of the important observations made during the examination of the gut contents like the seasonal variation in the number of organisms found. Most of the important food organisms in the environment as well as in the fish gut are more abundant in their number and density during the spring and summer seasons than in winter.
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